Objective: To examine physical activity (PA) prevalence in individuals with arthritis in comparison with those with other chronic diseases. Methods: Descriptive analyses were based on cross-sectional self-reported data for adults over age 18 from the Canadian Community Health Survey administered in 2005 (N = 132,221) for the following groups: arthritis, back problems, other physical chronic conditions (ie, diabetes, heart disease, hypertension, and cancer), and no physical chronic conditions. Results: The arthritis group did less leisuretime physical activity than the other 3 groups, they were particularly less likely to engage in vigorous physical activities, but were just as likely to walk when commuting for errands, work, or school. Older women in the arthritis group appeared to be the least active across physical activities and groups. Conclusions: Adults with chronic disease were more physically inactive during leisure than those without chronic physical conditions, and older women in the arthritis group were particularly limited in our study. A more comprehensive assessment of all types of physical activity, including work, leisure, and commuting behaviors, need to be done in populations with chronic disease, to provide a more accurate portrayal of physical activity participation.
Experts recommend lifestyle modification, which includes regular physical activity and weight reduction, as core components of the management of musculoskeletal disorders, such as arthritis, [1] [2] [3] [4] back problems, 5 and other serious chronic conditions like diabetes. 6 Individuals with rheumatic diseases are at increased risk of developing, or may already have, comorbidities such as cardiovascular disease, 7, 8 and addressing adverse lifestyle factors such as physical inactivity, smoking, and overweight may help reduce these risk factors and improve their overall health. 9 Current Canadian guidelines recommend an 'active living' approach, suggesting that adults participate in regular PA on most days of the week for 20 to 60 minutes duration, depending on intensity level, and to incorporate activities that include strength and endurance, flexibility, and balance components for maximum health benefits. 10, 11 The Canadian PA guide was adapted for older adults, providing more advice on suitable activities and modifications to allow for physical limitations; 10, 11 recommendations have been made to develop a PA guide for individuals with physical disabilities such as arthritis. 12 Little is known about the types of physical activities individuals with arthritis participate in, and whether they are similar to individuals with other types of musculoskeletal or physical chronic conditions. Epidemiological studies indicate that the majority of the adult population with arthritis is either completely sedentary or insufficiently active for health benefits. [13] [14] [15] [16] [17] However, younger adults with arthritis appear to be similarly active to those without arthritis, and sex differences do not become apparent until after the age of 40 for women and age 60 for men. 18 Few large-scale surveys have compared healthy lifestyle behaviors, including levels of PA and predictors of PA, across different populations with chronic disease. [19] [20] [21] [22] A study by King and colleagues found that adherence to healthy lifestyle behaviors had decreased in the US population during the last 18 years, and of equal or greater concern was the finding that individuals with cardiovascular disease, hypertension, diabetes, or hyperlipidemia did not adhere to a healthy lifestyle any more frequently than people without these chronic conditions. 22 In a recent Canadian study, Hudon and colleagues found that multimorbidity was not related to PA levels for men or women; however, long-term activity limitations and poor to average self-rated health were associated with less PA in an adult population living in Quebec. 20 The current study investigated the prevalence of leisure-time PA, commuting behavior, and other lifestyle characteristics in the Canadian population using data from the 2005 Canadian Community Health Survey (CCHS; Cycle 3.1). Based on the literature reviewed, we expected individuals with arthritis to report the least leisure-time PA and lower rates of participation in vigorous activities (eg, running, sports), as well as higher rates of overweight and obesity. Low levels of PA were also predicted for women, the elderly, and individuals who are overweight or obese.
Participants and Methods

Data Source
Data were obtained from the 2005 CCHS (Cycle 3.1). 23 This cross-sectional survey is conducted by Statistics Canada and collects self-reported information related to the health status, service use and health determinants of Canadians. The target population comprised individuals aged 12+ years living in private dwellings in each of the provinces and territories. Individuals living on Indian reserves or in certain remote regions, institutional residents and members of the armed forces were excluded. The survey employed a stratified 2-stage cluster design whereby households were randomly selected from independent clusters drawn from strata based on provincial economic characteristics. Generally, one person was randomly selected from each household. Approximately 98% of the targeted population was covered. The questionnaire was administered using computer-assisted personal interviewing and telephone interviewing. The overall response rate was 79%; the sample size was 132,947, weighted to represent 27.1 million people. Further details have been documented elsewhere 23 and additional information on the design and administration of the CCHS can also be found at the Statistics Canada website: http://www.statcan.gc.ca. Data for the population aged 18+ years was used for the analyses (N = 132,221).
Measures
Statistics Canada's Index of Physical Activity. Statistics Canada's index of physical activity 24 categorized respondents as active (≥3 METS), moderate (1.5 ≤ METS < 3), or inactive (0 ≤ METS < 1.5) in their leisure time based on their total daily energy expenditure values (kcal/kg/day). Respondents were asked about the type, frequency and duration of 21 specific physical activities engaged in during the past 3 months (eg, swimming, running, basketball), as well as 3 categories for 'other' PA. Energy expenditure was calculated using the frequency and duration per session of the PA as well as the MET value of the activity. MET is a value of metabolic energy cost expressed as a multiple of the resting metabolic rate. For example, an activity of 4 METS requires 4 times the amount of energy as compared with when the body is at rest (1 MET) . MET values are usually expressed in 3 intensity levels (ie, low, medium, high); however, the CCHS questions did not ask the respondent to specify the intensity level of their activities, thus the MET values adopted correspond to the low intensity value of each activity. This conservative methodology is adopted from the Canadian Fitness and Lifestyle Research Institute because individuals tend to overestimate the intensity, frequency, and duration of their activities; a similar approach was used in other Canadian surveys such as the Campbell's Survey and the Ontario Health Survey. 25 This methodology is also similar to US national surveys, such as the Behavioral Risk Factor Surveillance System which assesses type, frequency, and duration of respondents' 2 most common leisure-time physical activities, 26 Household Income. Individuals were asked to give an estimate of the total household income from all sources in the past 12 months. A 4-category variable was created: low (<$30,000), middle-low ($30,000-$49,999), middle-high ($50,000-$79,999), and high income (>$80,000).
Education. Highest level of education was categorized into 3 groups: less than secondary school, secondary school, and postsecondary or higher.
Body Mass Index. Body Mass Index [weight (kg)/ height (m 2 )] was calculated from self-reported weight and height, and was categorized into 4 groups: underweight (<18.5 kg/m 2 ), normal weight (18.5 to 24.9 kg/m 2 ), overweight (25-29.9 kg/m 2 ), and obese (≥30 kg/m 2 ). 28 Smoking Status. Smoking status was trichotomized into current smoker (daily/occasional), former smoker (former daily/former occasional), and never smoked.
Drinking Status. Drinking status (alcohol consumption) was categorized into 4 groups: occasional, regular, former, and never drank alcohol.
Self-Rated Health Status. Respondents were asked, ''In general, would you say your health is excellent, very good, good, fair or poor?'' For the current study, 3 response categories were used: very good/excellent, good, and fair/poor self-rated health. No direct measures were available in the data set regarding duration or severity of disease; thus, self-rated health was used as a proxy indicator as it has been shown to be responsive to disease status. 29 
Comparator Groups
For the purpose of this paper, the following comparator groups were chosen based on whether exercise or PA might be a component of the treatment regimen or recommended as part of a healthy lifestyle change. Respondents were asked if they had a long-term condition that had lasted or was expected to last 6 months, from a list of conditions, and diagnosed by a health professional. The following mutually exclusive groups were derived: 1) arthritis or rheumatism, excluding fibromyalgia and back problems, regardless of whether they had another chronic condition; 2) back problems, excluding fibromyalgia and arthritis, regardless of whether they had another chronic condition; 3) other serious chronic physical conditions, specifically hypertension, diabetes, heart disease, or cancer, and excluding arthritis, back problems, and fibromyalgia; and 4) no physical chronic conditions. Thus, the arthritis group can be considered to represent the additional effect of arthritis above and beyond other chronic conditions; previous research indicates that it is a person's arthritis that most often limits their participation in PA, not other comorbidities. 18, 20, 30, 31 On average, respondents with arthritis had a higher mean number of chronic conditions (Mean = 3.7, SD = 1.30; including arthritis), than those with back problems (Mean = 2.5, SD = 1.51; including back problems), and those with other chronic conditions (Mean = 2.7, SD = 1.29; including chronic condition). The majority of people with arthritis have comorbidities, particularly older adults, thus using this grouping provides information that is generalizable to the arthritis population.
The data were also stratified by age, as described in the next section, as those with arthritis who do not have chronic conditions are more likely to be younger and male, 18 and information regarding their physical activity levels is best captured using this methodology.
Statistical Analyses
Data weights provided by Statistics Canada accounted for sample design, adjustments for nonresponse, and poststratification to census population counts were used to provide estimates representative of the household population aged 18+ years. Variances were calculated using rescaled weights and incorporating design factors provided by Statistics Canada. Analyses were reported for adults only, beginning at 18 to 24 years, and then in 10-year increments to age 75 or older. The data were stratified separately by sex, age, and group of chronic conditions: arthritis [estimated number in the population (N) = 4,426,262], back problems (N = 3,264,330), other physical chronic conditions (N = 2,738,597), and no physical chronic conditions (N = 8,228,482).
Prevalence estimates were derived from descriptive analyses and chi-square tests analyzed any group differences between arthritis and the other conditions groups. For chi-squared analyses, only P-values ≤ 0.001 were considered given the large sample size and multiple comparisons. Where statistical comparisons were made by sex, it was more informative to compare those of the same sex between chronic conditions (ie, women with arthritis vs. women with other chronic conditions). That is, women are typically less physically active than men, therefore it would not be meaningful to compare these populations as most, if not all, comparisons would be statistically significant. All analyses were conducted using SAS software, version 9.1 for Windows (SAS Institute, Cary, NC).
Results
The sociodemographic profile and health characteristics of the groups can be seen in Table 1 . The arthritis group was older, had lower levels of education and income, reported the worst self-rated health scores, and did the least leisure-time physical activity of the 3 groups. Females in the arthritis group were more physically inactive (59.4%) than females in the back problems or no chronic conditions groups (51.4% and 49.4%, respectively). Males in the arthritis group were more physically inactive than males in the back problems group (53.63% vs 51.31%) and those in the other chronic conditions group (49.84%). Further, the arthritis group was more likely to be overweight or obese than the back problems group, and was more likely to report being former smokers and former drinkers. Table 2 presents the data stratified by age, chronic condition group, and sex. In the 18 to 34 year old population, men and women had similar rates of PA across the different groups and PA measures. Few individuals cycled to work/school or while doing errands (approximately 10%), with no statistically significant differences between groups; however, approximately 75% did walk as a method of commuting, with those in the arthritis group walking the highest number of hours (32.0% walked > 6 hours per week), in comparison with those in the back problems group (27.2%) or other chronic conditions group (22.7%).
In Table 2 , similar proportions of individuals aged 35 to 64 years old reported engaging in 15 minutes of daily PA across chronic disease groups (range 31.5-35.8%), with no significant differences between males and females in each group. According to the PA measures, males and females in the arthritis group were similarly active to those in the other chronic conditions group, although less active than those without physical chronic conditions. Few individuals cycled to work or school (approximately 5%); however, approximately 67% walked as a method of commuting.
As shown in Table 2 , individuals aged 65 to 74 years old were engaging in similar proportions of daily activity (range 37.4-44.1%); with few differences between the 3 chronic condition groups on any of the PA measures. Those in the arthritis group were significantly less active than those without chronic physical conditions. Very few individuals reported cycling as a method of transportation (approximately 3%); however, walking was still commonly used to commute by approximately 68% of this population. The eldest group of individuals, those 75 years of age or older, were much less active than previous age groups, with only approximately 30% participating in more than 15 minutes of PA on a daily basis (Table 2) . Those in the arthritis group were significantly less physically active than those in the other physical chronic conditions group or those without physical chronic conditions. Many individuals still reported walking to do errands (over 60%); however, only 2% still used cycling as a method of transportation. In particular, women with chronic conditions appeared to be much less active in comparison with their male counterparts. Figure 1 depicts the types of PA, in order of popularity in the population as a whole, by chronic condition for the 18 to 34, 35 to 64, and 65 to 74 age cohorts, respectively, as these 3 groups reported the most variation in types of activity. As seen in Figure 1 , in the 18 to 34 year old cohort, the 3 groups reported similar participation levels in most leisure time physical activities, with walking, sports, gardening and home exercises as the most common leisure time activities. For those in the 35 to 64 year old age cohort, the most common leisure-time physical activities across the 3 chronic condition groups were walking, gardening, sports and home exercises (see Figure 1 ). In comparison with those in the back problems group, individuals in the arthritis group were less likely to participate in most activities listed (see Figure 1) , with the exception of walking and home exercises which had similar participation levels. In the 65 to 74 age group, the most common leisure-time activities were walking, gardening, and home exercises ( Figure 1) ; with overall lower PA participation in the arthritis group. As might be expected, participation in sports was less common in the 65 to 74 age group.
Discussion
In this study, we examined the prevalence of PA across 3 populations with chronic disease, which included musculoskeletal conditions, as well as diabetes, cancer, heart disease, and hypertension. Our hypotheses were confirmed as adults with chronic disease were more physically inactive than those without chronic physical conditions, and that older women in the arthritis group were particularly limited in our study. As expected, those in the arthritis group were significantly more likely to be overweight or obese than individuals with back problems or those without physical chronic conditions. On a positive note, in our sample, those in the arthritis group were more likely to be former smokers and drinkers, indicating that they have made some positive health behavior changes, although clearly PA and weight loss interventions are necessary. Research has demonstrated that individuals with arthritis are more likely to make changes to their smoking or drinking habits over time, but are not as likely to increase their PA levels. 32, 33 There were 2 interesting age-related findings; first, in the arthritis group, younger people, particularly females, reported higher levels of PA on some measures than those in other chronic disease groups; and second, that people in midlife and late-life were the least active, with a spike in the activity levels in those aged 64 to 75 years. It is not clear why younger people with arthritis in this sample were so active, as we had hypothesized that individuals with arthritis would be the least active across groups. Previous research has found that adolescents with juvenile idiopathic arthritis are significantly less likely to participate in PA, particularly in more moderate or vigorous activities in comparison with other youth the same age. 34, 35 Interestingly, in contrast to our results which indicated that young women in the arthritis group were more physically active than those with other conditions; in other juvenile arthritis samples, these young women were much less active than males the same age. 36 When we examined the types of activities these young people engaged in, we noted that similar physical activities were reported for the 3 groups; for females, walking, home exercises, and dancing were the most common physical activities. There was more variability across groups for the young males, with sports ranking high in popularity; for example, cycling was the top-rated activity for males with arthritis, whereas males with back problems were more likely to do home exercises. Even in this young cohort, running rates were lower in those with chronic conditions in comparison with the group without physical chronic conditions. These variations are likely disease-driven; for example, individuals with back problems are unlikely to tolerate cycling, and may engage in home exercises and strength training as prescribed by a physiotherapist. 5 A recent study also reported sex differences in their sample of youth and young adults with chronic conditions and/or physical disabilities, and reported that males with chronic conditions were less likely to participate in sports, whereas females with chronic conditions were no different than the healthy control group. 37 Young people with chronic conditions need to participate in physical activity to prevent longterm impairments in daily functioning, and this is an important area for future research.
Second, other research confirms that midlife (35-64 years) is typically a busy time with competing family and work commitments, leading to physical inactivity in the general adult population, 38 but those with chronic diseases also have additional disease-related barriers. For example, they may not have the energy or stamina to engage in vigorous activity or other healthy lifestyle behaviors, [39] [40] [41] or may have to make trade-offs between necessary activities (ie, work) and those they consider discretionary (ie, exercise). [41] [42] [43] [44] The most commonly reported activities in this age cohort were walking, gardening, sports, and home exercises which are similar to those reported by the general Canadian population. 38 Levels of swimming and cycling were slightly lower for the arthritis population which was surprising given that these are moderately active sports which are safe for individuals with joint issues. It could be due to the more vigorous nature of these activities, in comparison with walking or gardening; or because of affected joints (eg, feet or hands for cycling). More research is necessary to elucidate which activities may or may not be selected by different disease populations.
After retirement, individuals have fewer demands on time, and may engage in more leisure-time PA to improve their health, which is supported by the findings from this study. For example, our early retirees (65-74 years) appeared to engage in similar levels of PA across disease groups. In contrast, elderly people with arthritis or other chronic conditions are typically very inactive and several interventions have targeted this population. 45, 46 In our sample aged 75 years of age or older, females were significantly less physically active than males, which supported our hypotheses. For overall health benefits, older individuals should also be engaging in activities that increase cardiovascular conditioning, strength, flexibility, and balance, 10, 46 in addition to the walking and gardening activities reported in our study. Very few individuals reported strength training in this cohort (less than 4% overall), and this activity could be targeted to improve their mobility and reduce the risk of falls.
This study broadens the scope of research in chronic disease and PA by using a large population-based Canadian survey, with the analyses stratified by sex as well as by age. Many studies have examined older adult and elderly populations with arthritis or other chronic diseases and researchers have paid less attention to younger cohorts with arthritis. 47 One of the strengths of this study was its national representation of people with different chronic conditions, and in particular, not limiting the sample to individuals with a specific type of arthritis. As well, this study included several measures of leisuretime PA and asked about active commuting behaviors (ie, walking or cycling to work, school, or doing errands).
A limitation of the survey methodology used here, and more generally when measuring PA, is an inherent gender bias. 48 Women are less likely to participate in sport and other vigorous activities, particularly in older age groups, and report more restrictions in their leisure time due to competing responsibilities related to child rearing and household maintenance. 49, 50 Traditionally female physical activities (eg, vacuuming, playing with children at the park) may hold health benefits but are not adequately captured in conventional surveys. 49, 50 Thus, women appear to be less physically active than men in studies measuring PA, but this in fact may not be true. 51 For example, in our study, women were more likely to walk as a method of commuting or running errands than men. Future studies need to consider these gaps when designing their PA measures.
In conclusion, the prevalence of physical inactivity, overweight and obesity were elevated in groups with chronic diseases, in particular those with arthritis and other physical chronic conditions. Special attention may need to be given to middle-aged and older women with arthritis and other chronic diseases to increase their PA levels as they were the least active in this sample; however, conventional PA measures may be negatively biased. In this cohort, exercises which are beneficial to those with arthritis such as cycling and swimming were less well used, and the reasons for this should be examined. A more comprehensive assessment of all types of physical activity, including work, leisure, and commuting behaviors, needs to be done in populations with chronic disease, to provide a more accurate portrayal of physical activity participation.
